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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1916. 


Compiled by Atsert H. Fay. 


INTRODUCTION. 


This paper, the third report of the Bureau of Mines on accidents 
at metallurgical works, shows a gratifying reduction in fatal acci- 
dents at both smelters and ore-dressing plants. The nonfatal injuries 
show an increase caused not so much by an increasing hazard as by the 
more complete returns received. The figures cover the returns from 
150 smelting plants, and include copper, lead, zinc, and quicksilver 
smelters, as well as refineries. The iron blast furnaces are not in- 
cluded in the figures given herein. The ore-dressing plants represent 
concentrating plants for copper, lead, and zinc ores, stamp mills, cya- 
nide plants, and iron-ore washers. The total number of men reported 
employed in the metallurgical plants, both smelters and ore-dressing 
plants, was 66,194, as compared with 49,891 in 1915, and 43,007 
in 1914. 

The number of fatalities reported at metallurgical plants was 
$3—33 at ore-dressing plants, 36 at smelters, and 14 at auxiliary 
works, including shops, yards, etc. The number of nonfatal injuries 
reported at ore-dressing plants was 3,184, at smelters 9,656, and 
at auxiliary works 2,240. 

The fatality and injury rates, based on 300-day workers, for 1916 
compared with previous years are given in the accompanying table. 


Summary of labor and accidents at metallurgical works. 


Total Nuied : Total key 
Menem-| Daysof | 300-day of ey He ur 
: number r 1,000} number T 1,000 
ployed. | labor. | workers. |"Yilled. | '3oo-day | injured. | '300-day 
workers. workers. 
4,846,338 | 16,154 16 0.99 1,977 122. 38 
4) 567,529 | 15,225 23 1.51 1) 434 94.19 
5,732,184] 19) 107 30 1.57 2)095 109. 65 
7,041,083 | 23; 470 33 1.41 3, 184 135. 66 
7,292, 766 24, 309 47 1.93 4,247 174. 71 
9, 700, 769 32,336 33 1.02 5,673 175. 44 
7 | 10,878,486 | 36, 262 38 1.05 5,718 157. 69 
14,809,046 | 49,363 36 78 9, 656 195. 61 


@ Not including auxiliary works, as shops, yards, ete. » Exclusive of the iron and steel industry. 
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CLASSIFICATION OF INJURIES FOR 1916. 


Many of the States now have compensation laws, and in order to 
conform with their classifications the bureau’s classification of 
serious and slight injuries for 1916 is on a 14-day (2 weeks) basis. 

The classification of injuries at mills, smelters, and auxiliary works 
includes three groups as follows: 

Ii Fatal: (ssc osveacie'e cee scactaedss cbse see Seekeae soeeserevets 83 


2. Serious (time lost, more than 14 days): 
(a) Permanent disability— 


Total i-scoscszcescscisceces soeseusteszassesscsaae 17 

Partials 06 seis nt acdsee iste sats oddly sles ates ales aes aia'a ste 200 

CB Rot ys esha a ie i ne eo ea onda 3, 443 

3. Slight (time lost, 1 to 14 days, inclusive).................... 11, 420 
Totals 225 see dcsad cee odes si dasesieaaemee 15, 163 


ACCIDENTS AT ORE-DRESSING PLANTS. 


The number killed in the ore-dressing plants in 1916 was 33, or 1.41 
per 1,000 300-day workers employed, as compared with 30 in 1915, 
when the fatality rate was 1.57. The total number of injuries in 1916 
was 3,184, as compared with 2,095 in 1915. 

Table 1 following shows the number of employees by States, the 
number of days’ work performed, together with the number killed 
and injured. Table 2 shows the fatalities by causes and States, and 
Table 3 the nonfatal injuries, classified by causes and States, during 
the calendar year 1916. 

Table 4 is a summary of the accidents by causes and by States for 
the years 1913, 1914, 1915, and 1916. 


ACCIDENTS AT SMELTERS. 


In 1916 the number of men killed at smelting plants was 36, or 0.73 
per 1,000 300-day workers, as compared with 1.05 per 1,000 in 1915. 
There were reported 9,656 injuries, or 195.61 per 1,000. Table 5 rep- 
resents a summary of accidents at smelting plants, by causes and by 
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States, showing the number killed and injured during the calendar 
years 1913, 1914, 1915, and 1916. 

Table 1 shows the number of men employed and the number of 
days worked at smelters by States for the year 1916. It also shows 
the total number killed and injured for each State. Tables 2 and 3 
show fatalities and injuries by causes and States for 1916. 


ACCIDENTS AT AUXILIARY WORKS. 


Auxiliary works are intended to include machine shops, carpenter 
shops, yards, and general construction, all of which though a part of 
the metallurgical plants, should not be included in the actual operat- 
ing departments. The returns for 1916 show 14,007 men employed, 
with 14 fatalities and 2,240 injuries. Reduced to the 300-day basis, 
this represents 15,763 300-day workers, with a fatality rate of 0.89 and 
a nonfatal-injury rate of 142.10 per 1,000. Fifty percent of the fatali- 
ties were due to falls of persons, and falling objects, and 29 per cent of 
the nonfatal injuries were due to the same causes. 


CAUSES OF ACCIDENTS. 


The percentage of accidents due to any one cause is given in Table 8. 
In the ore-dressing plants, machinery was responsible for 33 per cent 
of all fatalities, and 18 per cent of all injuries. Similar figures for 
smelting plants are much smaller, for the reason that there is more 
machinery in use in ore-dressing plants than at smelters, and the men 
are usually in closer contact with the machinery, as, for example, at 
jigs, tables, stamps, rolls, and crushers. There are many revolving 
shafts, alarge number of which have projecting keys, moving belts, 
wheels, and cams within the reach of the operator. The machinery 
at smelting plants is usually confined to the power house, where the 
blowers, engines, and dynamos are placed, and to overhead cranes, 
almost all of which are entirely out of the reach of the regular smelter 
employees. 

Six per cent of the fatalities at ore-dressing p.ants were due to falls 
of persons, whereas at the smelters the fatalities due to falls of persons 
represented 25 per cent of the total. Fatalities due to flying or fall- 
ing objects represented 11 per cent at smelters and 3 per cent at ore- 
dressing plants. 

Haulage systems caused 17 per cent of the fatalities at smelting 
plants and 21 per cent at ore-dressing plants. Six per cent of the 
nonfatal injuries at ore-dressing plants were due to haulage, whereas 
at smelters 10 per cent were due to this cause. 

At smelting plants burns from hot metal, slag, etc., claimed 11 per 
cent of the fatalities and 25 per cent of the nonfatal injuries. 
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The tables presented herein call attention to the principal causes 
of accidents at these works and should serve as guides for the safety 
engineer to show where it will be possible for him to do his work most 
efficiently and to accomplish the best results. 


STATISTICAL TABLES. 


The tables showing the classification and the number of accidents 
at metallurgical works in the United States during the calendar year 
1916 follow: 
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TABLE 2.—Number of men killed at metallurgical plants 


Ore-dressing and milling accidents (including stamp mills, sampling 
works, slime plants, lixiviation, leaching, cyanide, and flotation mills). 
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Nails, splinters, etc. 
Flying pieces of rock from sled; 
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Californi 
Colorado... 
Georla. 


Kansas 
Maryland... 
Michigan... 
Minnesota. ... 
Missouri. - 


New Jer: zs 
New Meaico.. 
New York... 

North Carolin: 
Oklahoma. . 
Oregon... 
Pennsylvania 
South Dakota. . 
Tennessee. . 
Ter: 
Utali..s-= 
Vermont. 


SHALOM. cece ose s weiss ceae 
Wrest Wirginda 02% i s0sieseke's 
Wisconsin. 

Other States. 
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TaBLe 3.—Number of men injured at metallurgical plants 


Ore-dressing and milling accidents (Gnctodiog stamp mills, sampling 
works, slime plants, lixiviation, leaching, cy: 
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in the United States, by causes, in the calendar year 1916. 


Smelter accidents (including peel ne ge tf and roasting | Accidentsat auxiliary works (yards, shops, 
furnaces; converters, casting depariment, and retlneries), cCoustruction, etc.). 
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TaBLE 4.—Summary of accidents at ore-dressing plants in the United States, 1913 
to 19. 


1913 | 1914 | 1915 | 1916 


1915 | 1916 


Accidents by causes: 

1. Hai wo ayne wGgsdavipesecescayeasssaees|, UW |saccze 106 | 146 
2. Railway cars or jocomotives..... 1. ‘ 2 17 42 
8. Crushers, rolls, or stamps................-./......| 2] 8 ]....-. 129 168 
&. Tables, figs, ctc..........0..c.ccccccscssecdecseceleceeeefecsenelececed 59] 82 
6 oe fe ieaercne oo 299 336 
249 373 
voeeree 3 4 
Saba 192 363 
Sia cewstoesewe|bawese 2B 13 
12 35 
38 53 
12, Late too oat axes b 235 360 
13. Nails, splinters, CtC........-.-c-cceeecececafeceece[eceece|eceece[eeeees 131| 171 

14. FI ing Pieces afock rock 
76 109 
526 929 
2,095 | 3, 184 
6 9 
73 127 
850] 524 
yates clos Saw slshSece|sasezalecsass alpeeas as 2 20 
91 118 
153 176 
3 9 
55 75 
3 4 
peaked pout sadn, 2 7 
25 112 137 
panesdlencadelevdaacbocs oes s]icceacis 22 48 
209 155 186 
189 168 
83 147 133 
29 45 
New Mexico. . ll 131 810 
New York.. oy hl ee 9) 38 73 
North Carolina 6. geass ates lsseeelecchssisasesss|-33aace 4 3 
Oklahoma.. Hesseserchaavasgeus ware lb antelealaegee® f id 3 15 
OregOny i ciccesiacessaceasastesacsanacens a capraea|weaeate - A ll 2 
Penney] VENie Bi i555 os ccekscesareaessess PF eenesaleacees 7 el vowecd Sree Cree 1 
South DakOtwicwcs sclwveesedsccececcccciws divcaaeic|'ametss sle%ence 34 33 61 
TERNPAKGR. 2 2s ececshin~cs acest genet dee oa Roeeel| Seems 3 27 48 
ROXAS. sta secicanwsseacesaaasacaeseae canes al aetwalcnaass[woeece|ssancteacencal 220! idaeqene 7 
ea Vunewks Se tnaacienseseae araSesarerea 263 711 
WeETMNONt Ooi naa pcaddecsess oVasstcidnsnp atti eaantethine ceaftscnersaasvellcentasielt ceases 3 8 
Virginia, on. Sassdetsc ae tts cdeiiect eiscssiedssacl eee eeeloscees 35 43 
WaSBIAgtion Bes 5 nc58,.5 sens pucus aceces ep here ctahcenatathneowels seme aaken dh ereassllesaaceltowacmeleences 
West 'Virginig'e cnc ccneaecsacstascstescas eas cifeasesalsacesc|ecass alcove sdhios doe alaasetes eco susclesess . 
PASCONSIN S055 o'caie pansion sn'asian's wrasdedesecccdecs|sorcuslsaascsloass ee wane ya 51 90 
Other States. ss vavactssesagssaccmeeerasecersesh Ud lesen’ 35 
Bt | Aine ARR r PPD PRR NB? Pm" ar RCE At 1,434 | 2, 095 | 3, 184 


a No report received. 6 Included in ‘Other States” prior to 1915. 
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TaBiLe 5.—Summary of accidents at smelting plants in the United States, 1913 to 
1916. 


Killed. Injured. 


1913 | 1914 


1915 | 1916 1914 | 1915 | 1916 


Accidents by cones 

16, Haulage sy ster (cars, Motors, etc.).....--- 3 1 495 529 814 
17, Railway cars and locomotives........-.... | 7 111 61 117 
IS. CrANG§ 5. ca since sane cvccecseaserevecsecscaf) |S eeses 55 58 130 
19, Other machinery .........-.-.-0-e- scenes 3 250 200 BS5 
20, ‘Falls of persous: 245 isc steysissccceses cpa ees d 620 4 757 
21, Suffocation in ore bins......-.....-.-.....- K 1 8 1 

22, Flying or falling objects (rock: 
OCI). 225s setescesccatsseks a : 1,052 | 914 | 1,438 
23, Gas (burns or asphy xiation), Ee 59 6S 112 
. Scalding (steam or water). 62 46 132 
49 An 36 


24, 

25. Electricity........... 

26. Hand tools, axes, bars, ete. A 
27. Nails, s slinters, CLO A eR eat pcre saeeseey wisiente 96 146) 252 
28. Burns from matte, slag, 0} 


(pouring or spilling). 959 894 | 2, 163 
29. Hot-metal explosions 162 160 217 
30. Other causes.......-. 1,116 | 1,366 | 2,227 

ORAL Sos oxxadsuxcnsn se necae Uresecs'sosys 5,673 | 5,718 | 9, 


Accidents by States: 
POP IRON oes 25 aoe ok ES Se swt Gene e SeRh ae auewes st 
ATKONSAS @...05 025 0 us Seen as 
Calilortilaias.sosca522te5t540 
Colorado. ee ar tees 


Michigana@........ sveveed 

MissOUrFli, Scnicatas se seseaie 

Montaniiias.cnia5 i iceiwex gs ce 
Nevada: << 6355, 25924 3.252 
NeW Jerse pes<ss ss: 4s 5258¢ : 
IN Gy MEXICO? 2.4 cess esaenine 
Ne@w Yorks cescwiceecsccs 
Oklahoma......-.......-. 


South Dakota. 
Tennessee. 
Texas a 
Utah.. 
Vermont...........- 

Wirginin@ inc cysecaeees 
Washington @........... 
West Virginia........... 
Wisconsin @............... 


a é friehtided in “Other States”’ prior to 1916, 6 No report received peibe: to 1916, © No report received. 
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TaBe 6.—Days worked at metallurgical plants in the United States, 1913 to 1916. 


State. 


Ore-dressing plants. 


1914 1915, 


Smelting plants. 


1914 1915 1916 


Alabama. 
Alaska... 
Arizona. . 
Arkansas. . 
California. . 


314, 162 3827 190 
1,006,670 | 839,587 | 929/559 
"697; 190" 1, 167, 544 | 1,247, 660 |i, 630, 241 
337,890 | "736, 108 1, 234, 975 
Piao ate IV aoa are te eet 57 500 
(a) 224,250 | 326, 669 
°°399; 467"|"°353,.126 |" "" 4003689] 5ai, 880 
446,645 | 792)731 | 1,200,496 | 979) 580 

? , 


7, 041, 083 (7, 292, 766 (2,700, 769 10, 878,486 14, 809, 046 


Maryland. . 
Michigan. . 
Minnesota. (2) (2) 48, 385 
Missouri... | 489,091 | 401,615 | 394,450 
Montana. 903,414 | 517,458 | 796,575 
Nevada.. 509,108 | 457,581 | 462,322 
New Jersey 115,420 | 135,312} 182, 230 
New Mexico. 252,772 ie 263, 494 
New York.........-l....s0s00s 31,151 | 104,382 
North Carolina (2) (4) 18, 265 
Oklahoma... -| 83,795 | 118,217 26,397 
Oregon...... --| 11,033 3, 960 16, 879 
Pennsylvania. -} G) Nes ksto~ses (2) 
South Dakota. 117,458 | 129,410; 138, 182 
Tennessee... . 51,822] 27,131 | 79,091 
Texas 18, 964 8,465 |..--..---- 
Utah.. 841,164] 719,243 | 601,358 
Vermont. aveetdlessaccakie 36,8 
irginia . | 57,874] 24,330 | 153,397 
Washingto! 3,520 (2) 
West Virginia si. (clit sos sede atienszaes| st c0ceesa< 
Wisconsin . 53,678 39, 624 80, 296 
Other States. -| 94,461 51,623 87, 994 | 
Total........ fs 846, 338 |4, 567, 529 i 732, 184 
@ Included in ‘ 
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TABLE 7.—Suimmary of men employed at smelters and ore-dressing plants in the 
United States, 1913 to 1916. 


Ore-dressing plants. Smelting plants. 


1913 


State. 


Colorado ice oc ou 52 ccsscesests sane * 
Georgia......-..... Ses se asaetests ' ; 48 65 J........ 


Maryland..............-. 
Michivan.............- 
Minnesota............... 


New Jersey....2....s.0.- 
New Mexico... ........... 
New York.......... aovemte 


Ok AHOMA 5 022 Heces sec h nes 
OPOROINs Ss cece ssiecavaw say -- 87) Us|] 5] 404........]........]. Seueeed 
Pennsylvania. .....-....- 
South Dakota. . 3 =a Cee) (a) Pe Pena Peper 


Witgitlins <-..2:0:-c66i estes take 
Washington. .......-.....--- 
West Virginia. .............. 
Wisconsin 25 s.ciacasseciccas on y SIGs sate sdlaasecas d[ssaeees' 


Total ...... SustouuSicetheesees 16, 154 24,309 | 32,336 | 36,262 | 49, 363 
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ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES. 


Tas Let 8.—Percentage of accidents, by causes, at metallurgical plants in the United 


tates, 1916. 
Fatal. Nonfatal. 
Cause of accident. o Per cent} Per cent Percent, Per cent 
Number Number 
rs of group | of grand | ; of group | of grand 
killed. |? eStats | total. | uured. | eotar? | total. 
Ore-dressing plants: 
1, Haulage system.........-.......-4------ 3 9.09 3.62 146 4.59 .97 
2. Railway cars or locomotives.........-... 4 12.12 4.82 42 1,32 3 
3. Crushers, rolls, or stamps....-..---------[-----22-]e eee ee efor eee eeee 168 5. 28 1. 
Me: Tables, JIGS, tre iin loscomacwieessinnscess|[o eves ced|sccesowaclesesesass 82 2.57 . o4 
5. Other machinery ..............+--0.--0-- 11 33.34 13. 25 336 10.55 2.23 
6. Falls of persons..........- osehas ae meses 2 6.06 2.41 373 11.71 2.47 
7. Suffocation in ore bins...........-.....-- 3 9.09 3. 62 4 13 - 03 
8, Falling objects (rocks, timbers, etc.)...-.. 1 3.03 1.20 363 11.40 2.41 
9. Cyanide or other poisoning... ........-.-.)......2--|-eeee-ecefeee eee eee 13 Al - 09 
10. Scalding (steam or water)... 4 2 6.06 2.41 35 -10 -2 
11, Electricity sis. ccjc..c0ss<0e ns _ 2 6.06 2.41 53 1.66 -35 
12, Hand tools, axes, bars, etc............--- 1 3.03 1.20 360] 11.31 2.39 
18.’ Nails, splinters: QC i. 3: soc -gnsespeccexs| so5c0ased|cbenceces[oaeeeca te 171 5.37 1.13 
14, Flying pieces of rock from sledging or 
Crushing.........-0- FoR Saaina cease Sasat leds ese cateos Saved ese deccne 109 3.42 -72 
15. Other ca: Shave etin} wis Seisenesepacess 4 12.12 4.82 929 29. 18 6.16 
Totals wcabsgestsaoascssesasssaev Pecans ‘ 33 | 100.00, 39.76 3,184 | 100.00 21.11 
Smelting plants. 
16. Haulage system. ........-...---------6-- 4 11.11 4.82 814 8.43 5.40 
17. Railway cars or locomotives. ...........- 2 5.55 2.41 117 1.21 Avid 
TB SC PANOS Loo. 5, 122 cctewinda Jdetin achee gue Salvies 5 13. 89 6-03 130 1.35 Sf 
19, Other machinery ¢ 3 8.33 3.62 385 3.99 2.55 
20. Falls of persons..........-...2222-0- a 9 25. 00 10.85 757 7.84 5.02 
21. Sutfocation in ore bins.........---.....-. 1 2.78 1.20 1 -O1 -Ol 
22, Flying or falling objects (rocks, timbers, 
SECs Cade sagan aig ada ceideuielsigdagenesana 4 11 4.82 1,438 14.89 9.54 
23. Gas (burns or asphyxiation) 1 2.78 1.20 112 1.16 -74 
24, Scaldiny (steam or water)..... 1 2.78 1.20 132 1.37 - 88 
25.) Bleetritit ys. nicceeanccesenss ss eos 1 2.78 1.20 36 37 +24 
26. Handtools axes, bard; Ot@..i2.0 cc asccensdeas abccus|asasdacaclessce sees 875 9.06 | 5.80 
2s NAUSs sPlgiters Obs cis o. cocks soe eee Ln foes Seteclehieoadaile sdewaees 252 2.61 | 1.67 
28. Burns from matte, slag, or molten metal | 
(pouring or spilling)...........2....2-+ 1 2.78 1.20 2, 163 22. 40 | 14.34 
29. Hot-metal explosions....... 3 8.33 3.2 217 2.25 1.4 
30. Other causes........ setcetaseeeatessoatina 1 2.78 1.20] 2,227] 23.06 14.77 
TOG .sereasariciseetyeetudsasesesedpecd 36 | 100.00| 43.37 | 9,656 | 100.00; 64.08 
Auxiliary works: | 
31, Haulage system, cars, motors, ete........ 1 7.14 1.20 128 5.71 -85 
32, Railway cars or locomotives............. 1 7.141 1.20 66 2.95 4 
B35) FANS Of personsirs sc tsa 4 dive ney Setaed adese 5 35. 72 6.03 258 11.52 | 1.71 
34, Falling objects (rocks, timbers, ete.)..... 2 14. 29 | 2.41 397 17.72 | 2.63 
B52 Nails; Spliaters, OC. :.- 2.0. tinesce sed eics|swses sacsfewakesese eaeeeere! 149 6.65 7) 
36. Hand tools, 4 DATS S OtCiscccsstaccsstslowenceaas| oat adcea's |secad cane 333 14. 87 2.21 
Oe PNBCUDICIE Yas ene ns sulsdins das cee sdscacas twos) 2 14.29 2.41 27 1,20 18 
38. Machinery......... wadyencape treccas teste 1 7.14 1.20 187 8.35 | 1.24 
39. Failure of ladder, seatfold, or other sup- \ 
POPE saci Serinicn Steg secu gscesecdus gimpseaestacd seegtiolsahanaiedess 51 2.28 | 34 
40, Handling hot materials. 1 7.14 1.20 60 2,68 -40 
4) Other Cases. 2.55. assess Gavi de sndeeael 1 7.14 1.20 584 26.07 | 3.87 
Total 3205 cdvcstan theo vsadatanwetieass 14| 100.00| 16.87| 2.240| 100.00; 14.86 
Grand total.........2..........0..00005 cS ea | 100. 00 | 15,080 |......... 100. 00 


ACCIDENTS AT COPPER 


METALLURGICAL PLANTS. 


As the mills and smelters treating copper ores represent such an 
importent part of the metallurgical industry of the United States, as 
well as a branch that is readily segregated, Tables 9 and 10 following 
have been compiled from the reports of a number of selected com- 
pnies whose records appear reasonably complete, and at whose 
plants efforts are being exerted to maintain safety organizations. 
These figures represent 16 ore-dressing plants and 20 smelters in 
various parts of the country, employing 8,056 men at mills and 9,417 
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at smelters in 1915; and 17 mills and 19 smelters employing respec- 
tively 8,388, and 8,719 menin 1916. The figures arefor approximately 
the same companies for each year and it is believed are fairly repre- 
sentative of the industry. 


TABLE 9.—Summary of accident data at copper metallurgical plants, 1915 and 1916. 


1915 1916 


Norn ber of Plants... wp c0.ss pce es vasceucedevacsdeseeveud 16 17 19 
Mea employed Soo o35 6.0 toss p wees sackenveserwereeapeeey, 8,056 9,417 8,388 8,719 
Number of 30-day workers. . 8, 838 9, 9 
Total days’ labor (shifts). . 2,651,313 | 3,131,577 | 2,826,710 | 2,947,719 
Days worked during year 329 

Number killed.......... y 10 15 

Number injured.................-.-. 350 1,009 1,686 1,493 2,187 
Fatality rate per 1,000, 300-day workers................-. 4.13 1.44 1.06 -81 
Injury rate per 1 odo, 4 300-day workers................... 114.17 161.51 158. 46 222. 57 


TABLE 10.—Accidents by causes, at copper metallurgical plants, 1915 and 1916. 


1915 1916 


Mills. Smelters. Mills. |  Smelters. 


In- In- In- In- 
Killed. jured, Killed. jured. Killed. jured. Killed. Jured. 


Haulage system (cars, motors, etc.). . 1 51 3 150 1 43 1 125 
Railway cars or locomotives..........)........ Oils cagevee 12 1 A csarcuas 47 


Fallin, sore objects (rocks, timbers, etc. ). . 
‘e or other posioning........... 

Gas (burn urning or sephexetion) igh 
g (steam or water)... 

BRlectricity . ...5-.2.-c-ccsess- 


Other causes..........--.----.----+-- 2; 278 }....-... 333 4 499 |........ 583 


PUBLICATIONS ON ACCIDENTS STATISTICS, 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 
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The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those obtainable only from 
the Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


BULLETIN 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, compiled 
by A. H. Fay. 1916. 370 pp., 3 pls., 13 figs. 

TECHNICAL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TECHNICAL Parer 61. Metal-mine accidents in the United States during the calen- 
dar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TecHnicaL Paper 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TECHNICAL PaPer 118. Coke-oven accidents in the United States during the calen- 
dar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TecHNICAL Parer 124. Accidents at metallurgical works in the United States dur- 
ing the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TecHNICAL Paper 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TecHNICAL Paper 129. Metal-mine accidents in the United States during the 
calendar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 3 figs. 

TrecHNicaL Paper 151. Coke-oven accidents in the United States during the calen- 
dar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TrcHNICAL Paper 164. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

TecHNICAL Parer 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp., 1 pl. 

TecunicaL Paper 168. Metal-mine accidents in the United States during the 
calendar year 1915. 1917. 114 pp., 2 figs. 

Coal-mine fatalities in the United States, 1916, compiled by A. H. Fay. 1917. 
42 pp. 

PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


Bu.uetin 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL Paper 27. Monthly statement of coal-mine accidents in the United 
States, January to August, 1912, and statistics for 1910 and 1911, compiled by F. W. 
Horton. 1912. 24 pp., 5 cents. 

TecHNIcAL Paper 40. Metal-mine accidents in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 1913. 54 pp. 65 cents. 

TecHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, by F. W. Horton. 1913. 74 pp., 10 figs. 10 cents. 

TecuNicaL Parer 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 

TrecHNICAL Parer 94. Metal-mine accidents in the United States during the cal- 
endar year 1913, compiled by A. H. Fay. 1914. 73 pp. 10 cents. 

Coal-mine fatalities in the United States during the calendar year 1915, with de 
tailed figures for December, compiled by A. H. Fay. 1916. 80 pp., 3 figs. 10 cents. 
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